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tSSSI ggfiJI) KIM.Su 

[?2J§^e!2] 720620-1794317 

l^SeiS) 361-201 

I^db] 05? S^AI S3=? S9§ ^S?S29XJ 213= 905 £ 

1^3) KR 

iM&n<*} 28 

H*!l ^819 AI42S2I FfSOfl 218101 ?|2J £0| SSieiMQ. 

mas? 

(2!) 

PlSSSe] 20 S 29.000 a 

[?i&&gsi 19 g i9.ooo a 

[?d3?sei o a o a 

[^Ajs?ei os/ o si 

(Mi 48.000 SI 

?B2! (701^0) 

14.400 si 

^¥>mh] i. s^Ai g>mAi(£a).is 
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<y^3 g?iA|«& «e}o|iH§ oj^eM #7) 3fc*^r 

oq vjlMs. 4^*U *o| £74013 »\o\^^ *\ 

£ 7 

•I «»o|H^>t. D M . RAPD 
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istant to cucumber aosaic virus and aethod for detecting the plant} 

^Sl 

S. l£ ifll^ H^o|d} (OPC-04 OPC-08 5J OPC-10)!- o|^-e}Jl ±o\ 
B «M*M:£ DNA g (pool) (B)2l o]^^ DNA #(S)# ^.2.5. PCS 

^^•> 1*15*141 AfAloJCf. 

5. 2o a S 2b^ *l#*Jl(Ro) 51 32] Fl(Ri). o)*$q ^§^](So) 3! 

5] F2(Sj). F2 31 o|«g^ F2ofl t^t\o\ RAPD-PCR# <M8$* 

£. 3£ OPC-07 =S}o|r>{ofl o] D g me] DNA *M 

5. 4^- >H^^5: 23 3! M^s: 2421 =^o|ih§ o|^*m caps§ *MS*f ^ 

i 5^ A]<g«Jx 23 5! M^S. 252] H24<>|d1 itfg 0]^c| CAPS§ 
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B: Xb3\°5L ^^*J 3-?- 

S. 6£ M^Z. 23 3! -M^S. 26SJ ae|o|oi o|£*>oJ CAPS© 

£ 7£ M<4*HSl 27 3) ^'dS 28# o\&t\o\ caps© 4><8tf ^2f© 
£•33 ^gj 



£o| J£^ol3 uyols]^ (Cucumber Mosaic Virus: o\t\ 'CUV'S} u r oJ 
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<3 9i ^^SJ 900o| *S1 AJSoJJ 3 n)6B§ ^Ji S|cf. ^l§o| OIVoQ 

°i. §7i 9! s^oia »-tE*y^. ?J£ ^ 

i?-Ei tH^SJ ^3flB§ £*M a °J*J§ £°JftM<>t *}*1. £°J ^d[c} t^>8 
IE£ tH^ >^eMoJ o)m*\ tZtQoQM #71 $ tJ^# 017404 

*\ ^%S1<>1 SU^r fi7l§ OlStfct* Dflo- ^EJ^ ?J0|C}. ^ X 

§ o|^-*> cmvsj %v w gj <g*i S*> cmv 74^ ^ofl c* 

7)^^01 7B^S1(H ofl^ c8«V°]^ ^*1£*i ^Z000-0025699xofl>H 

^i«M«M:MCucu»ovirus) ZL&<*\ CMV. 3^ «Me4>: 91 

>^n| «foM>:§ 1Q 7\7] 4)eoj SS}o|d1S *!^« ^ SUfe- t 1 ? 

hH^>; H^oJol^ <g 7 |*|oj 3! °l£ °l-8-l> -n-3*t 5! §3 

IM*KiI 5Ut}. cl1t>^^ ^102935672101)^^ ^tflofl^ CMV 5]n| 

SD>Sofl <9*1 *!$M?l*r. CMVofl tfl# 7fl-&£| 
Al^i SUcf. 3E*h tfl«>?j^ ^*1£$! ^ll993-00296055:o(1^ ^§ofl Qjo?] 
CMVofl cfl*^ *1SHI# ^ ^2*^71 CMV 21JI1 cf^^ ^. 

7+21 RNA§ D J*l°lHl<9 ^olA74ojo| ?]^o\ 

#7i*f ^oi. cyv W^s) 91 cyv tJ^^ ?te *\&2\ 7fl«Jofl 2* 

^Hfl^i 7i#^ cmv si sim c+«q^ ^-^t4§ a ca#^s *u sa°.oi. *i 

Sfl Jl^-Sj CMV Si 9j^ofl cfl*J 7]^ 711^ «> 
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n}eM. oiv <y7}£ ^ <il§*Q tII§o S ^ e1 Hjo|e^>: # 

:!£*Kr ^3 tH«*o| sl*s\o\ 

£ H&€r *71S| A^oO gig o> #€ ^o^. CMV ^*M<) °]74§ E-Pr 

CMV ^l-^l^. 

i*> £ CMV 4«4 ^^SJ ^^S7f oB-r- <37|^# O)^ 

o» cmv 

^ <37\M<££ «**^r CMV 7^>8 

£ £ M^s. 22s 7l7j)Sj^ <3 

i ^# £ ^^^Ix 22S 71 4 site- 

i?]M<& *°QM ^3te Stmte cmv 

5E*» £ IS 7j7flSlte B2}oJi>l^ oJ^uH CMV Tj^H! 

3#^te ^1^*>^. 
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2 M^^S. 2S ?\^S)tr S«ft^ fiTjol^S 

cj cmv 4§>0# 3£«>tr afl^eu}. 

£ £°i HM«4>:(aiV) 7|^>a ^ 4^35: 

^*VC*. #7| ^]§*aofl^. o|ofl 0^014. J^. ofl^. HQ 

i«> £ ^^Al 'CMV 7^ ^7}ofl e^*} <37]Ai^'o|e* M^Si 

S 71^51^ ^7|Ai^# ^ #E|*^efl£E]H£-M. CMV *W <g*J3f «*|*MI 

>H<3£ 5!o|t}. #7) >M^«lx 22£] <37|>H^£ cmv *1«>8 *37m 

£ CMV 7^ o]74§ ^ CMV 7^>8 ^71 cyv 

W °J74^ ^"Ji 22S 7]7fl5j^. <Q7\M^o]tk. 223. 7|?flSl^- ^7| 

#**Hr CMV *]#*1<2j CMV *1<&^S1 4f*j 2A}*J . #7| 
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c*. ofl^ca. ^oii o,c» oi4]-g^»a<^3 7i**°i ?j. u*^. 

**<a$ §2} nawoi Aas^. ^§ #7i fi^oa -s-isa 

£ tf?) CMV *UMJ ±J§*|S*El ^^SJJI. 4^3: 222] <g7|*^# « 

£ ITS^ ^^^5: 222] <37)A% ^qsi^. <y^<>l <g 7 |Al<g£- 

2.o\ a^o| 3 aJoM^ *I<*MJ H^o1d|§ 7fl~*H}. #7| 

^^si ^7i# s^o|^^ a^^s 23 w 28 

6|3£r ^7M^^ Ur%*l*MUr M%*&S. 23 9! 24. 4fc 

21 23 9J M^SL 25. >M^X 23 $ >H^^5l 26. Zl^Jl M^S: 27 $ 

21 28£] Haloid itf §ofl^j 4* sm. €• He*°1o|§ °l-§- 

o| CMV 7^ 4§*fl# 3#6}*r ^£ >tf7| HB|OlD]§ 

l-g-** PCR# ■g-ofl. Uf^^ofTfl^ CAPS (cleaved amplified polymorphic sequence) 

RAPD (random amplified polymorphic DNA) . AFLP (ampl i f ied 

ajjment- length polymorphism) £61] ^<8fl ^ Xm. TOSNfe- *\?\ 

(a) CMV 74<SHsJ $ ojtg^ 4#sfls*Ei <g£ dna£ ^<§J2.S *>Ji ^^^5: 22 

<3?\M% &<$M ^7)^ £#*Hr H^o|d|^ o)^oi PCR# ^ 

(b) PCR ^+7fl: 
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(d) *}7)9j^o} gs, DSA hh s a] H *f^ 

#7| ^ oj^ t^b:^ M<gH± 22S 7|*]Sl^ °j7|^o| tflofl 

# ^ Xl^. #7| QIV 7^>8 ^ ?J£.0|. i*> 

*I§^]2J 7*$ (genotype) # ^£ ^(£4Hl7|i7 . 

V *## QGi\tr #71 W€r #7| *E+o|iH£ o,-g- 

(a) CUV tJ^# 9J o|tg>y A^afl^El DNA£ 6|a M%*£± l 
7|7flsi^ ?j7l>H 0 J# ^ =eto]Dj§ o}&t}o\ pcr# ^«gete c+7fl; 

(b) PCR of 7 FS>: S^ol^l ^7)<g§*}^ c+Tfl; 51 

(c) 37i<g§o| sm^i go, DNA an H oj#^ uiaoy^. c*th. 

£ tt^ofl M^S. 13. 7|71)SJ^ H2+oliH^ o,-g.*> PCR# ^t\o\ CMV 7j 

£ IS. 7|7flS^ H^o]^oq DNA Tfl 

#7| CMV 7)^8 3tf H*l °J^ S A>#^ ^ 5U 
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* u<a# *a*tm. *)7\s\ cito^ 

(a) OIV W$ $ oJtgAj ^§>US^E1 <g£ DNA§ 3*2*} JflSKft^S. *! 
*Mr 

(b) DNA <2S# oJ7JS>i 4 37|<8§*^ 

(c) ^ #S| DNA§ uHJ^ ^.2.3. 3<>l*l7l*r c*7fl: 

(d) M^S. 22. 7|*)S]£- <97|A^# &*I°J74§ WIS. # 
# 4>«*J*r SMI: a 

(e) X-ray ^ofl «SH H|ja*^f . 

<^>Moq i> 

cmv 74^>h jl<& *\&$i2\ »at $ pfTi 7n^^ ?t*> a«n cmv 
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am a* ^§^°o cmv# ^^i\ssm. a m 

\ ^^l^i # « CMV T^oj 30^ s}o|sisa^. ^§>o 

•FPll*o|E* 'S'SorSm. FPU*! CMV T^MjSl -?S-^# Efl^e^7j ^ 

oj ^7}^£ ^ 9? 3L«8*I**# *Hj*>Sm. #7l FP11# o|^>g 

o] FP14S* 3*9*1*1 ^^e>53c}. Fl *7l£ nj#*>^ 7m^£A|*| F2 3 

# tt#3. ^1 F2 ^7^^Al5M F3 ^# n J^5tm. F3 

cD^o^S. CMV Efl^EftV ^a}. CMV ^^>S€- F2 ^oflAj 3: 

F3 >M°fl>H Sia(hoBio)^ 6flEfl£(hetero)Sj h)#o| i: 2 £ ^SlSi^. 
M^Ei CMV 7^>8£ 3$M ^^Sl^ ^oj^ ^ ^ 

<*U|cfl 2> 

^g^lS^Ei DNA ^ei 

DNA 4^<sr ^3 (Prince. J. P.. et a/., HortScieoce 32:937-939. 

97) # ^o>Sa^- -801CO«>H J£^*V Ji3> °J# ojq^l ^rfc^ o|-§-^of 

4fl«> 25oL£l DNA *HBl(7M -^zlW , 0.35M 0.05M Tris-HCl 

8.0. 0.02M EDTA. 0.25X sarkosyl.5% Sfl^. 0.2% sodium bisulfate)^ ^ 
. ol*. 0.75mL3 20* SDS^ 65X? o{\M lO^ofcf £^oJ ^^X^ 30^# Hfl<tf 
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©SSa#:o|4:0^^ 2 *(24:U 50.L W% IS&Q 

4J<H ^Sflch 5.000rp»^.S 15#tf €4J€^^ ^ 

*! (cheesecloth) # o|SS}oi 50.M o|*. >tf 7 l 4rH°fl £-«J 

oi^as^#§ «W *. 1*|7J #9j DNA § 3*U12i}. 

3 B}>:S12 B|9}# o\&t)o\ D NA£ 1.5.L nJo| 3S ^«o|J ^31. 

71 DNA ^«Cofl 600-700««2l TE (lOoM Tris-Cl. 1»U EDTA) § 7}*M 65 

°M WW&V. Sj^BJ 32J «V*m5a^. D NA§ 

S.L ^-«oi] *7lJl RNase (lOOug/mL) § «7>*M RNa£ rtlTjSrSm. 3*13 DNASJ 

<^A|op 3 > 

CMV RAPD ae^olPl^ -N^ 

CMV -8-*!*H1 DNA of?l£ -ij^*>7l $J*}oJ RAPD (Random 

plified Polymorphic DNAs) (Wi 1 1 ions. J. G. K. ct al.. Nucl. Acids Res. 18. 
31>6535. 1990)5} BSA(Bulked Segregant Analysis) (Uichelmore. R.W. . <?f 

.. Proc. Nat. Acad. Set.. 88:9828-9832. 1991) # oj^ac* . # 7 | ^A|ofl \S\ 
^^o.S^E|Sj CMV 33 *l#3 F2 ±]§Afl 10711 Jfl2| DNA 

(poo 1)3* F2 lOM^ DNA g# D J#^Z. «>#oJ*! DNA *?£.7 r 

ng/uZ7\ <>|£ Aj#*}o| PCR^ 4>18*rSm. o| cfl 
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PD SJofl Operoa RAPD 10-«er ^e(Op eron< Aleaeda. CA. USA) ^ofl^ 

A-^Ei m^2\ 4007fl H^o|ol§ ca^iS PCS *>#°l v$L*m <U 

ttSto)tH^ U77fl H^o|o^§ DNA §2} 

DNA £#°Q ^|^o 5 c^a^q ~»sj£. fl|s§ ^e>5M. 
PCR 1 X PCR Bin]. 60ng ^ DNA. dNTP 0.3oH. 0.6 P y. 

5aM MgCl 2 . 0.6Unit Taq DNA &Q2.± (Takare. Japan)^ # ^5*1*? 25«£ 

i^*>5a^. PCR 941C 4£# ^ DNA§ 94*0 36X; 1 

301: 9i 72t: 15- 503l£ *} Afol^S c}oJ ^ 4S2J ^V«-*V * . 72X;°flvH S&?J H} 

*3*rsatf. a ^2}. £ h}s| ^o|, opc-07 

W# ol'g^ aelJl Fl. F2 1837flAfl o)*$J$ F2 647H*fl 

cfleM c}A| RAPD-PCR# ^Al^$a^. a ^2f. i 2a 91 £ 2bofl>H 
0|. D>?i7j 100* (co-segregation) S*o]^ 

RAPD Q>7j^ ^Hti 

CMV 7|tH) ^ Soj ^» H^O] Dl (OPC-07 = 2*01 of )§ o]£-ft}ol DNA 
^S-^-El ^ 3*1*^ PGFJI-T «JE1 (PromegaAHofl g^i^flc*. $2* 
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. #7| §^°IH ^°fl ^€ DNA£| ^7|^«i# £4J6>Sm. ^3J€ <37|>H<g£ 
<^A|<fl 5> 

CAPS Jqgl «jj ?HH>r PCR^ ^38*171 A|ct g^r 41*1 

7^4j o]^>g Tflfe DNA# &U\*\JL DNA ^1*^^ £coRV. 

/rim. Xbal $ EcoRllS. ^1$*} o}7}55 37)<3^**Sm. «g« 

°]oQ DNA# °l^j?J ^A]ofl 4 ofl>H ~^Sj DNA£ *}oj ^ 

*1 a £ 3ofl H^SHM. 5. 3ofl>H am £VroRI . 

oRVofl cfloflAl tmHSU. Moil cflofiA)^ t*^<>1 uf^m^J tfsm. 

7| £co8I. ASM. £coRV *fl«hfil:££ <H»\^i PCR2* CAPS n}?} 

<€^l<fl 6> 

CMV £3 DNA fl7H«l g3 

-y^lofl 551 (5. 3)# «^J°S ^AH] 40^ RAPD T3\^S\ <a?\M<& 

A}^-*}^ sewn* Tfl^^c}. ^3 «s}oimoj ^7]a^# t\7] a 
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s 1] 







<B7|*J« 15-3) 




CRSCC07a 


GTC CCG ACG ATA GOC CAA AAG 


3 


CRINVR85 


TTG GOC CTA TGA GTC CGT AC 


4 


CRINVR125 


ACT GAC TAC GAG TTG TCA CC 


5 


CRIHVF629 


TAG GGG TTC AAG GAT CAC CC 


6 


CRINVR796 


TAT CCT CTT ATG CAA TGC GC 


7 


CRINVR840 J 


AAT CCT TGT ACC TCA CAA CG 


B 


CRINVF975 


CGA TGC CAC TTC ATA ATG CC 


9 


Inv 1030514 R 


GAC TTG GGC ACT ACA CTG GA 


10 


Inv 1030514 F 


ACA TAG GCG TGT GCT CTG GA 


11 


CR 1541-3 


GGA GTT TCA TCA TAT GAA GCC 


12 


InvXbTopFlOlO 


GGT TCA AGG ATC ACC CAA ATA A 


13 


InvXbTopR107 


TTC ACC TTA GTC CCC AAA CCT A 


14 


EV Inver F2 


AAC CCA AGC CTA TTT TAG CC 


15 


EV-INV-Xbal 


GGT AAT AGG GTT CAC CTT AGT C 


16 


CRINVF5095 


CTT TGA GCC AAA GAA TGG AA 


17 


CRINVR4776 


TTT GGT AAT GAC CGG AGA CC 


18 


INVER0827R 


ATA GCA GAG GAG CAC CCT AC 


19 


INVER0827F1 


GGT ACA AGG ATT CCC CAA AGT G 


20 


INVER0827F2 


GAT TTA GTC AGT ATG ACG ATG CCA C 


21 



2m. ^3 DNA^ <37)M<g£ B^o\X3\ (priner walking) 

*l*r5an+. a 22S ?\^^ ^ 5.6kb2j DNA <a7)M<&°\ ^sJSl 



caps p|7ja^ ?y 
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M%^Si 225J Q7\MWM UNA g7|Aj£o| DNA ^*>jBLjfi: A}°|B 

*)o\. ^ Jflfe DNA #ofl C}<8^# l<m^ ^l*>B;^oj Xbal fTCTAG.A) . £co 
(G'AATT.C) 9J faflVfGATATOS CAPSofl A}£# *Q«h&££ *J°1 
»a^# t-mufl^r DNA ^ 5Ui^ Sl*!^ = e}o|°1£ afl*m 

^. ^. m^sl 222\ <a?\M<& &°hm 3^si*r <a?\M<&3. ^3 set 



2] 



caps sta 



GTAGTAGGCTACGGACTCATA 
GTCCCGACGATAGCCCAAAAG 



SCC07S3 
SCCOTa 



23 



GGAGTTTCATCATATGAAGCC 
AGTGG AGCTTGGGCT AGTCC 



CR1541-3 
FP5416R 



M<&»12- 232} 24. >H^^X 232} 25 A^*?£ 23*} 26 

*IV<% 3| o|«g>8 o|^2] F2 Q#2.5.^Z] 

A§ <^J2.S A^^cj PCR ^SJSm. PCR£ 94TC ofl>H 1^ §oj DNA-g- £ 

<*l*! 94TC °M l£: 58-C <*\M l£: 72*C °M 2£# «f A}o]^ &M & 
5S| "J-*^*§*! c}§ 72-C °M 10^ foj oV^-x]^ *3«H&ct. 01*. 

a§ -y*1°fl 6<>llAj ^itHAifcoei. i'coRv )s °\7\3.* ^ 
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M^SL 233} 243] ^o)u\ ^ jo^ . PCB§ ^3*§ Su 4ofl 

c*. PCR ^£ DNA #$SJ 37|^ l.OkbolSJc}. fs^ DNA A2>aI°S ^ 

*V ^3}. °l^3} 7j<*KJ *1<N aas fiH^o| c}^ «fol^ ^ 

BBS B8^o| lofl^H F3 tJliiejoj oQ<?w*} F2 

232} 252| ne|ojD| £tfo.£ PCR^ ^<8«> ^2}# H 5ofl 
. PCR DNA 371^- 1 ,477kbO| flc} , DNA £coRI(A)S} 

8KB) o S *jcf©> o|»g>S^ 7^>8 *joJ Bflc aj^o, ^ ^ # ^ 

s«> o| «gs oa^oi AUjoq iog>H^ $ 12}^ §«_>-£^^r 3£ 

233} 2621 »E}o)dJ 2:V°2. PCR# ^3}§ 5. 6<H] £^*}Sa 

. PCR DNA 3.7]^ 1.846kbol^c|. DNA ^# £coRU2_S 

#7| ^3}#£. >H^«l2: 223. 7|7fl5|^ 17^^ § <a?]M<2^ 

z}o)u\3. tfmw pcr# ^eu. a 3=}S <g£ pcr vH^^s 22 tflofl 

*1*Kr ^tfcHr 3*. CMV 7^^ -8-37+2} **** 91 a ^ 

X i£r ^^lS^Tl ^ 3X%% S.o\^ ^o]c|. ^. M<£*£± 223. 7|7fl 

^7]^^o| CMV 7^3 -S-^742} e^S)<H 3XS.R3.. #7] ^7M«i^ol 

+e}tii^ <h^*> c^-g# zi *%7*si e*n<^i- sm*}£- en 

^ sac}. 
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<A|A|cfl 8> 

CAPS VMsLSX 7\*«\ <a7\M<$2\ ^ 33 

^Alofl 6ofl^ ^"JS 2221 £71^21 ol^eM CAPS D}HS£| 3# 

^tf «J^2| <3?\M<Q2\ ^ t»§sj ^<S^5a 

. <>1{| ^69 ^H^^2 23 (Forward [SCC07S3]: 5* -GTAGTAGGGTACGGACTCATA) 2J 
^# 27 {Forward lSCC07S3-change] : 5 ' -gGTAGTAGGGTACGg) S\ <Q7\M%3-. 

^iJL M<g*i3L 25 (Reverse [CR1541-3] : 5 ' -GGAGTTTCATCATATGAAGCC) 2J <37lAl<g# 
<&»}2. 28 (Reverse [CR1541-3] : 5 ' -gGGAGTTTCATCAgc) 2J <£7\M<&3. *W 3^**53 
<$2\ *7». ^7} M^S. 27 $ 282) Hii*ol°l€- o| 

i\o\ PCR# ^<8^Sac+. PCR£ 941C °fl>M l£ ^3 DNA£ ^MHl 941C 

M 50. 52. 54. 56 58XT °fl>H 72*C *} a|o|§s^ 

ol # 40SJ ^ 72 1 oflAj 10^- «^|?| 

A 371^ 1.477kbo|5icJ. 

DNA^ £roRI3. <>r7^^ *)ofl **7\<9&*l ^2}. 5E. 7<H| 

«^ tfo|. o^a} 7^ *)2) BBS Bfl^o] Cf# >3# # ^ 5U&°°1. 
«BH Bfl^ 41 AM lofl>H2l *3 Tj^HJ ^2,2, § u J^^Sj^r 2£ 
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WM. 3*Kr WW) L|E}ifl^ c^|4J£ M^S. 2251 <$7\M<g § 
' M 37|-M^# SiVmtr £Z*o)o\^ *t$*\o\ HB*o1d|S 

^<g*f *. pcr dna «i*vja:^ ^*2*\<* «3s fl^s] 

S.7\ ofl-^- -ft*!** fc^Mfc* ^#J2.£*1 A4f7f TjSj $o) 

iJM*1 #7| ^71 £*fl ^ 5U^r o| 
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il^ 2J 
3] 

ji^tt 4] 

>^>d± 222. 7i*|£i£- ^7|>H^ 3><M ^^si^. <y3si <37|>H^# 
ol S74ol3 «H2ii 7^^ *]^*fl 3#-§- He}olcH. 
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*uwi #o\m. m%Vs. 23 w 28 &<*im «g?M^# h 

S^tf 6] 

*|4#2] B^o|o1§ o|#*M CAPS(cleaved amplified polymorphic sequence) 
Dn^ 7] 

*fl6#ofl 3X°\M. W BZ*°}v\t=r M^SL 23 tfl*| 28S. o]^o\*} ^oflAj ^ 
8] 

*|4#<M a^olDi^- °IS*»o1 CAPS ^ts\^r 2# S«*r^f £°1 **o] 
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91 

*]81WI 5tl<H<M. #7| =S*o|Di£. M^S. 23 tfl*l 285. o|^<H*l ^oQ>H ^ 
10} 

-H^^SL IS 7]3flSJ^ =2}o|Di§ o].§.*}o| RAPDtrando* anplified 
Hn"^ 11] 

*Q &3] °i-§-S>°1 RFLP{restriction fragnent length 

12] 
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tytagaa 720 tgtgattaat taattttcta ggcctacttt cttaraatta rcgcattgca taagaggata 

acatayaaga atgatcttaa aaacgttgtg asgtacaagg attcacctaa gtgaatgatt 840 tttcttgaaa 

ttfltgcg gtacaaggat tctccaaagt gtatgataaa tggagtttgg 900 gtgtacaagg attcttccea 

itggatt aattgaattt ctagtaagat ttagtcagta 960 tgacgatgcc acttcataat gccttactta 

ttcagac tatctttcga attcttcttt 1020 tgggcta 



1 <210> 


3 <211> 


21 <212> 


DNA <213> Artificial Sequem 


:e <220> <223> 


CRSCC07a 


»er for 


inverse PCR 


<400> 3 


gtcccgacga tagcccaaaa g 






=210> 


4 <211> 


20 <212> 


DNA <213> Artificial Sequence 


<220> <223> 


CRINVR6S 


ter for 


inverse PCR 


<400> 4 


ttggccctat gagtccgtac 






=210> 


5 <211> 


20 <212> 


DNA <213> Artificial Sequence 


<220> <223> 


CHINVR125 


ler for 


inverse PCR 


<400> 5 


actgactacg agttgtcacc 






=210> 


6 <211> 


20 <212> 


DNA <213> Artificial Sequence 


<220> <223> 


CRINVF629 


■er for 


inverse PCR 


<400> 6 


taggggttca aggatcaccc 






?210> 


7 <211> 


20 <212> 


DNA <213> Artificial Sequence <220> <223> 


CRINVR796 


ler for 


inverse PCR 


<400> 7 


tatcctctta tgcaatgcgc 






=210> 


8 <2U> 


20 <212> 


DNA <213> Artificial Sequence 


<220> <223> 


CRINVR840 


•er for 


inverse PCH 


<400> 8 


aatccttgta cctcacaacg 






=210> 


9 <211> 


20 <212> 


DNA <213> Artificial Sequence 


<220> <223> 


CRINVF975 


ler for 


inverse PCR 


<400> 9 


cgatgccact tcataatgcc 






=210> 


10 <211> 


20 <212> 


DNA <213> Artificial Sequence <220> <223> 


Inv 103051 



riner for inverse PCR <400> 10 gacttgggca ctacactgga 

=210> 11 <211> 20 <212> DNA <213> Artificial Sequence <220><223> Inv 1030514 
riner for inverse PCR <400> 11 acataggcgt gtgctctgga 

?210> 12 <211> 21 <212> DNA <213> Artificial Sequence <220><223> CR 1541-3 
ter for inverse PCR <400> 12 ggagtttcat catatgaagc c 



s210> 


13 <211> 


22 <212> DNA <213> Artificial 


Sequence <220> <223> 




CbTopFlOlO primer for inverse PCR <400> 13 ggttcaagga 


tcacccaaat aa 








22 <212> DNA <213> Artificial 


Sequence <220> <223> 


IovXbTopR107 




inverse PCR 


c4qq> |4 ttceccttag tccccaaacc ta 






s210> 


15 <21 1> 


20 <212> DNA <213> Artificial 


Sequence <220> <223> 


EV Inver F2 




inverse PCR 














Sequence <220> <223> 


EV-INV-Xbal 




inverse PCR 












Oft <?|?i nwi <?1^* Artif iriwl 


Sequence <220> <223> 


CRINVF5095 




inverse PCR 


^400> 17 ctttgagcca aagaatggaa 










90 <9\9^ DMA <T?1?-i Artif i r i » 1 


Sequence <220> <223> 


CRINVR4776 




inverse PCR 


<400> 18 tttggtaatg accggagacc 






?210> 


19 <21 1> 


20 <212> DNA <213> Artificial 


Sequence <220> <223> 


INVER0827R 


ler for 


inverse PCR 


<400> 19 atagcagagg agcaccctac 






?210> 


20 <211> 


22 <212> DNA <213> Artificial 


Sequence <220> <223> 


INVER0827F1 


ier for 


inverse PCR 


<400> 20 gatacaagga ttccccaaag tg 






c2l0> 


21 <211> 


25 <212> DNA <213> Artificial 


Sequence <220> <223> 


INVER0827F2 


ier for 


inverse PCR 


<400> 21 gatttagtca gtatgacgat gccac 




c210> 


22 <211> 


5591 <212> DNA <213> Capsicui 


annuua <400> 22 tctagaacta 



igttcat 


gaggctcaat 


cctctgacct ttactagctc 


taaggtttag 60 gasgatcctc aaaggttcat 


tgagata 


gaaaaaacat 


ttagagtgat acatgctttc 


120 gactctgaag gtgtataatt ttcaaaatat 


:tgaagg 


atgtggtata 


tcaatggtat 180 gagaagtagg agcagttgag gggggatgat gctgagttag 


tatggga 


tatttttcta 


240 gtacctttct 


tgattatttc tttcctcagg agataaggaa agcaaatgct 


lagttta 


300 tgaataactt gataagggtt 


tgatccaccc tagtatttct ctgtagggtg ctcctctgct 



atttatttgt tagaaagatg gttcccttta gatgtgtata gattatcgct agttgaataa 420 ggtgactatg 



waaagt accctctccc taagattsat gatttattca tccagcttca 480 gggtgcaaag tacttttcta 

ttaatct ctgttaaggt tattattagt tgaaaattag 540 ggatgtggat atccctaaga ctacttttca 

:cagtgt BBtcattatg astttttsst 600 gatgtcctat ggtttgacta atgctccggt ggcaatcaag 

zttatga acatastatt 660 ctgttagttc ctggatttat ttgttattgt gttaatagat gatattttgg 

ittctaa 720 gagcgaggct gatcacgccg atcatctcca tatagtatta caaactttta aagatcaact 

gttgtacgcc aaattttcta agtgtgaatt atggttgaat gtgatgacct tccttggtta 840 tattatttct 

iagggga ttatggtgsa tccacaaaaa ttttatgcgs taaagaagtg 900 gcctaaaacc atgattccaa 

itattta gagtttttga stttagttag atattatagg 960 aggtUgtBS aaaatttctc atcaattgat 

:tattta ttaagttaac tcagaaaaaa 1020 ggtatggttt ctatagtcca atgcttgtca gggtagcttt 

aagttga aggataaatt 1080 aactttggat atgatcttga ccctacccga aggttttaat gtttttttaa 

tgatgca 1140 tcccgtgtag gacttggttg tgttttgatg taaaaacaat agggttctgg cctatacttc 

) taggaaattg aaagttcatg aaatgaatta tgcgacacat aacttagaat tattagttgt 1260 ggtattttca 

aagctta ggtatcgtta tttgtatggg ttcatgttga tatatatttt 1320 gatcataaga ttctgtagta 

jttcacc caaaagaagt tgaatctcag geaaaggaca 1380 tggcttgagt ttctcaaagg ctatgacatt 

:tccatt acaacccagg taaatctaac 1440 atggttgttg atattcttag taggttgtcc atgggaagat 

laaatat ggatgaggaa 1500 aaatgagatt tggtgaagta tattcaccga tttggtaacc ttggagttcg 

tttggat 1560 tctgaggatg gaggtatggt tgttcaagag gtggtgaagt catctcttag tgttgaagta 

) aaagcgaaac atgtcttgga tcctatctta atgcaaatca aagatgatgt ggatcaacag 1680 aaggttatgg 

tcaagat tggtagtaat ggtattttaa ggtaccaagg tagattgtgt 1740 gttaccgatg ttaatgggtt 

igaatga attttggttg aagctcatga gtcgtgattt 1800 atggctcatc ttggtttgac gaagatgtac 

jattcga aggagattta ttggttgaat 1860 aatatgaaga gaeatgtggc aaattttgtt gctatgttca 

tttgcca acaagtgaag 1920 gtggggaacc taaggcetgg tggattctat cgctcgtgtg gaagtgagag 

itcagta 1980 tggattttgt ttccagtctt ccacggtctc gtagtaaatt ttatttgatt tgggtcatca 

) ttgatagaat gtctaagtct actcacttct tgccagtgag aactaataat tcatgggags 2100 actacgcgaa 

tttcatt cagaatatca tcaagttgca tggtgcttta gtttctatta 2160 tatctgatcg aestactcag 
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tcgtcta acttttagtg attatttcat gtaggtttgg 2220 ggsctaaggt gaaccctatt accattttce 

:acagaa agatgtacaa gcagagagga 2280 ctattcagac tttggatagt atgctaaagg tatttgtgat 

:ttttgt ggtatttggg 2340 tttaccatat gcctctctta ctgtttgtgt ataataacaa etattattct 

ittcaga 2400 tgccccgttt gaggctttgg atggtaggag atgtcgttct cctattgggt ggttcaaatt 

) tggtaagact agattggtca gcctggactt tgttcatgaa gctatagata aggtgaaggt 2520 gattagggat 

:ttaata ccacccaatg tcaccaaaat tcctatgtag acgtgaggca 2560 aagagagtta gagtttgatg 

icaatta ggtgctcttg aaaatatccc ccatgaagga 2640 tgtgatatga tttgggaaga agcggaagct 

tcctcgt tatgtttgct cgtacttgaa 2700 ccttaggaga gtgggttatg ttgtttatga tttggatttg 

:gtagtt tgggttccat 2760 tcacctggag ttccacgtgt tgatgttgaa gaagtgcatg ggtgatcctt 

tgattgt 2820 ccttttgggg agtgttggta tttcatattc cttgtcttat gaggtattcc tgattgagat 

) tttggatagg aaagtctatc atttgaggaa taaggatgtg gcttcgatga atgttctatt 2940 gaggaatcat 

jttgaag aagctacttg ggaagctaaa gaggacatga agtccaaata 3000 tccattcttg ttccctattc 

itagttg ctctcaagtt atgtgttttc cttaacatat 3060 ttgtattttg actttgttaa aggaaagtgt 

tgtgttt tgtgttaaat catacaaatg 3120 gatgctctgt ctcattattc agggacgaat aatcctacgg 

1886858 gggaatgtaa 3160 cacctcagat ttttggtcct tggaaaattt tttgactttt gaacttacag 

atgcaat 3240 gactcatctc acgagtcgta aggtgttgtc ttggcaggtc gtaggacccc aatcatagga 

) tgaccagtaa agctttttca tgatactggc ttggtgatga cttgcacccc actagttgta 3360 aagattcatt 

igtcgta atatccagat catagggtgt ccaatgaaat ttgtcttttc 3420 tactctcttg attaaactag 

taatgag tctaatacac tcttaacaag tcattgtgtg 3480 cctttcctgg caaatccagt gtagtgccca 

:attctt ccttgactat aactgaaccc 3540 gacgagacat aatgtgtgac tatgagtagt agggtacgga 

itagggc caatagtatg 3600 gatggcttgt gacattgccc agacaacaag tcatggtgac aactcgtagt 

tcttagc 3660 gagtcttcat gtaacccgta gcgactaggc ggtagatttt tagcttacat ttaaggcatc 

) ttactaattt ctctctttcc caacaaaata cccccgacat ataacacatt ggggacccta 3780 ttttcataac 

lacaatc aatgacacct cttaaccccc ttaaattccc cactcaaagg 3840 caagactagg gtttcaagaa 

jgtcatc tagggctcta cgagtgattt cttcttcaaa 3900 tttcttgggg attaaggcat gtatctctat 
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taaactt ttttttcatt atgteattaa 39S0 ttggtttatt attcacates ttttgatgtt EEfitttagca 

tgggttg agtgttttgg 4020 atgtaatttg tttaaatgtt tttcccttgc ttattatgga ataattttat 

jattgat 4080 gattagtaaa atcatttggg tgcttgggaa tggtgaatga aataggggta caaggattcc 

) ctaaatttgt aaacaatgga aataggggtt caaggatcac ccaaataatt ggatttttga 4200 ataattggat 

tgtattg aaattgataa gaacctcaac acacttgcat aattggttct 4260 agaatgtgat taattaattt 

iggccta ctttcttaga attagcgcat tgcataagag 4320 gataacatac aagaatgatc ttaaaaacgt 

jaggtac aaggattcac ctaagtgaat 4380 gatttttctt gaaaaccttg tgcggtaeaa ggattcccca 

tgtatga taaatggagt 4440 ttgggtgtac aaggattctt ccaagtaatg gattaattga atttctagta 

tttagtc 4500 agtatgacga tgccecttca taatgcctta cttatgtttc agactatctt tcgaattctt 

3 cttttgggct atcgtcgggg gcatgtccaa actttgattg atttttggtt ctatttagag 4820 gatttgtgga 

:tatgga ttgggatggt attattgatg catagaactt tccctatttt 4680 gaatttctct atcttgttat 

tttgaaa ttcatccact actagctgtg ttgtgttcta 4740 tttggctagg caaaaaaggg tggtctccgg 

ttaccaa acttgggaga cccttcatgg 4800 ccaggccctg gtttgggtca tgatattttc aacctcaaac 

iatccat tctgaccatg 4860 agcacgattg attccacatc tttcatttga atattaatga tctttcaact 

jcaacac 4920 caattaagat acaaacatag gcgtgtgctc tggagagctc ctgaggttta ttttttagtg 

) catacttatt tgtcattttt ccttaataca tctttttaaa tctataatgg cttcatatga 5040 tgaaactcca 

jctatgg ataacaatgc ttcaaacaca atcttagcca taattgaatc 5100 cttgagccaa agaatggaaa 

tggaaag ctacttaaca aggaggatgt aaaacttgga 5160 aggccgttta gattccacca actcaacccc 

aacctat aatgcttata ctagtggaca 5220 tactcaaaat atttccgcta cgatattcct agaaaccctc 

:aaatgt acattcctca 5280 accacaaacc catgaaccca tcacacaaac cac tact tat ccacaaaatt 

itctcat 5340 tagcccacta caacctcaat tcaaccaaga agaccacaaa accaagaacc agccatctaa 

) ttaccctaaa ataaaggact accccaagct ccacttaagc aaaatccact aacccaagcc 5460 tattttagcc 

itaaaca catccaagtt gaagatataa aggaagaggg atctcaagga 5520 gaaaatgaag tgatggatga 

jgttgat aattattgaa ttgaaatatt taatatgtgc 5580 aagatatcga t 

1 <210> 23 <211> 21 <212> DNA <213> Artificial Sequence <220><223> SCC07S3 
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nr for CAPS <4Q0> 23 gtagtagggt acggactcat a 

s2\0> 24 <21!> 21 <212> DNA <213> Art if icial Sequence <220><223> SCC07e 

ler for CAPS <40O> 24 etccceacga tagcccaaaa s 

s210> 25 <211> 21 <212> DMA <213> Art if icial Sequence <220> <223> CR1541-3 

ier for CAPS <400> 25 ggagtttcat catatgaagc c 

s210> 26 <211> 20<212> DMA <213> Artificial Sequence <220><223> FP5416R 

tor for CAPS <400> 26 agtggagctt ggggtagtcc 

;210> 27 <211> 15 <212> DNA <213> Artificial Sequence <220><223> 

)7S3-change priaer for CAPS <400> 27 ggtagtaggg tacgg 

s210> 28 <211> IS <212> DNA <213> Art if icial Sequence <220> <223> CR1541-3 

ier for CAPS <400> 28 gggagtttca tcagc 
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